Reduction of cytochrome P-450 LM2 by NADPH in reconstituted phospholipid vesicles is dependent on membrane charge.
The kinetics of the reduction of cytochrome P-450 LM2 mediated by NADPH-cytochrome P-450 reductase in reconstituted phospholipid vesicles was examined. An inefficient reduction of the hemoprotein in phosphatidylcholine vesicles was observed. However, by introducing negatively charged phospholipids into the membrane, the rate of reduction increased in a concomitant manner to the resulting net negative charge of the vesicles. In the presence of benzphetamine, the extent of cytochrome P-450 LM2 reduced 1 s after the addition of NADPH to the system was a linear function of the electrophoretic mobilities of the vesicles used. A similar relationship between the net negative charge of the vesicles, as measured electrophoretically, and the reduction rate was also attained in the absence of substrate. The enhanced reduction was mainly reflected in an altered phase distribution of the reduction; the extent of fast phase reduction in the absence or in the presence of added substrate was dependent upon the electrophoretic mobilities of the vesicles. A similar change in the distribution of the reduction phases was observed upon decreasing the phosphatidylcholine content of the vesicles; the fast phase reduction being more pronounced in membranes with higher relative amounts of the protein components. A decrease of the rate of O-demethylation of p-nitroanisole catalyzed by P-450 LM2 parallel to the extent of fast phase reduction was observed upon dilution of neutral phosphatidylcholine membranes with phospholipid. By contrast, no effect of lipid dilution was evident in negatively charged membranes. The results are consistent with the hypothesis that the extent of fast phase reduction is governed by the amount of complex formed between NADPH-cytochrome P-450 reductase and cytochrome P-450 in the membranes; negative membranes appear to favor the formation of such complexes, whereas similar complexes are less formed, or are not functional, in neutral membranes.